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My name is Dr. Barbara Warren i*°¢lvv*

I am a physician and health edUCatOr, trained 'm internal medicine and with a Master's degree in Public
Health. I've had 40 years of practice, administrative and teaching experience. worked 'm Community
Health, Preventive Medicine and briefly in OCcupational Medicine. I led the organization and presentation of
community based health education programs, including occupational health hazards and the Health Effects
of Climate Change (November, 2008, U of A) and I have been a local and national Board member of
Physicians for Social Responsibility for 26 years. This organization, that I represent today, addresses public
education about the health concerns related to energy production and climate change as 2 of its principle
missions.

I want to talk with you today about thehealthexternalities of coal as an energy source in our communities.
I will briefly review these with my slides and I have handouts for you that elaborate further on these
comments. Additionally, Physicians for Social Responsibility made a national press release yesterday of a
new monograph, outlining the health hazards of coal production and use across its spectrum. Coffer copies
of the Executive Summary of this document to you today also.

As you low, coal-fired power is one of the most polluting forms of energy available, particularly when
compared to renewable energy alternatives such as wind, solar and geothermal power. Only by ignoring its
very serious health and environmental impacts can coal-tired power be considered a low-cost energy source.
Coal-fired power plants supply roughly 50 percent of the nation's electricity, but produce a disproportionate
share of electric utility-related air pollution. In fact, coal plants emit approximately 87 percent of total utility-
related nitrogen oxide (NOx) pollution, 94 percent of utility related sulfur dioxide (SO2) pollution and 98
percent of all utility-related mercury pollution. Coal plants remain the single largest source of sulfur dioxide,
mercury and air toxic emissions and the second largest source of nitrogen oxide pollution. Once emitted,
these pollutants combine to form secondary pollutants, such as ozone and particulate matter that pose an
equally significant threat to public health.

What does this mean for the health of our communities in Arizona? All of the health conditions that I
will discuss arise at a great cost to our society and directly impact each of us from direct exposures and
illness to increases in our costs forhealthcare. According to a study published in Ontario, the magnitude of
these costs are estimated to amount to 9 cents/Khr of the cost of coal as an energy source. In a report this
year by the Australian Academy of Technological Sciences and Engineering, conservative estimates are that
the total health damage cost of just three coed-fired power station emissions are equivalent to an aggregated
national health burden of around $2.6 billion per annum. The details of all health costs are beyond the scope
of my presentation, but they are available in the medical and public heall literature.

The health effects ofNOx exposure range from eye, nose and throat irritation at low levels
of exposure to serious damage to the tissues of the upper respiratory tract, fluid build-up in the lungs and
death at high exposure levels. In addition to the adverse effects of direct exposure, NOx emissions from coal
plants also pose a very serious health risk as ozone precursors

Ozone pollution, or smog, is formed when NOx reacts with volatile organic compounds (VOCs) in the
presence of sunlight. Smog is one of the nation's most pervasive air pollutants. Smog is a powerful
respiratory irritant. At low levels of exposure, ozone can cause coughing, wheezing, shortness of breath and
chest pain. At higher concentrations, breathing ozone can lead to more serious effects, including lung tissue
damage, reduced lung capacity, asthma exacerbation, as well as increased risk of hospitalization for asthma,
bronchitis and other chronic respiratory diseases and premature death.

Particulate matter is the most handful pollutant produced by coal-fired power plants. While particulate
matter is released directly from smokestacks to some extent, a much greater amount of particle pollution is
formed from atmospheric reactions of S02 and NOx.



As the source of nearly 60 percent of the nation's total S02 emissions, coal combustion is one of the most
significant contributors to particulate pollution in the U.S. More than 93 million Americans live in areas
where they are exposed to unhealthful short-term levels of particulate matter and more than 54 million
people live in regions with harmful year-round levels of particulate matter. Inhaling particulate matter can
result in a wide range Of adverse health effects, including asthma attacks, lung tissue damage, stroke, heart
attack and premature death. The public health burden of particle pollution is staggering; a recent study
estimated that particulate matter from coal plants is responsible for nearly 24,000 premature deaths each
year.

After mercury is released to the air, it is deposited in bodies of water where it is converted to methyl-mercury
(an organic font) that accumulates in fish tissues. Humans are exposed to mercury primarily through the
consumption of contaminated fish. Methyl mercury's neurotoxic effects are p cularly threatening to fetal
and child development. Fetal exposure via the placenta can cause mental retardation and brain damage, while
continued exposure in early childhood can result in yeanling disabilities and attention deficit disorders.
Approximately one in six women of childbearing age now have unsafe levels of mercury in their blood and it
is estimated that between 300,000 and 600,000 children are at serious risk of severe neurological and

Finally, coal-fred power plants are also a significant source of carbon dioxide emissions. In fact, per unit of
energy produced,
U.S. carbon dioxide pollution. While the carbon dioxide emissions produced by coal-fired power plants
have no known direct effects on human health, they are a very significant contributor to global warming,
which itself poses one of the greatest threats to public health in the long term. Global warming is already
having a considerable impact world wide; the World Health Organization estimates that approximately
150,000 deaths annually can be attributed to climate change. Increased heat-related illness and death,
Heading, r borne disease are among the many heal
in a we

Burning coal also produces millions of pounds of toxic air emissions each year, making coal-tired power
plants the largest source of air toxins in the U.S. In EPA smoke stack tests, coal plants were found to release
67 different air toxins, many of which are known or probable human carcinogens and neurotoxins that can
harm brain development and imitate the respiratory system. Among the array of air toxins emitted by coal
plants, mercury is the pollutant of greatest concern. In 2005, coal plants were responsible for more than 65
percent of all mercury air emissions.

It is essential that we in Arizona address the public health impacts of each of the energy sources we use and
in making,

Many toxic chemicals are found in post coal combustion waste dumps or coal ash ponds. There are 600 of
these toxic waste ponds in die with 67 documented cases of surface or groundwater contamination in at
least 23 states. Arizona has 9 of the 44 most hazardous coal ash ponds in the U.S. Though poorly regulated,
these ponds contain deadly brews of mercury, HJZIU, arsenic, cadmium, selenium, chromium, sulfates, boron
and others. These chemicals cause cancer, neurological disorders, and many other serious conditions,
especially in children. There ii a 900 times greater risk of cancer from coal toxic exposures than the EPA
baseline and the risk is 10 times greater than smoking I pack of cigarettes a day. People living near coal
plants have a greater risk of poisoning from these chemicals., but they may be exposed widely in
communities and their water tables contaminated with flooding, as has occurred in Tennessee, Pennsylvania
and Georgia. Post combustion waste dumps are often exposed to wind and the "scrubber sludge" is offered
for distribution for asphalt production and other uses. I even was told (on a tour of our coed burning power
plant) that this material can be or is used for compost in gardens '

developmental impairment frommercury exposure each year. Though mercury poses the greatest threat to
children, research shows that mercury exposure may increase the risk of coronaryheart disease, particularly
among men.
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Percent of Toxic Emissions from Coal Plants
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Pulmonary Diseases in Pima County

. .Andi!! a-S-» --- 1-=c--=-

I 1o-r.»| PP 3007 - 9-\f;.§(1'

Coal Pollutants: Deadly
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Spill of Post-Combustion Waste
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Iqnorim Relic Health in Tm R81 to Goa!
M o u t i r g  o o r t abou U.S depaUane onfordgn d l  a id  r i ér g  energy  M rasqnarked a r ldmto build a flea of
raw coal-fired power plaits With rare flan 100 raw pladson Tm drawing board around Tm country, mal propo-
ner tsargLe trot tapping do au mtions large reaves coa l  is  reoeary  for  inprov i rg  U.S a 'Hgy rar i ty  a id
esatial to providing dmeap dedr idty into face of r i érg ela'gy Gerard. However, orly by igmr irg its very er iols
heal th  a id  awirormata l  i r rpadsmn mal- f i red pane '  be oorddaed a In-ood aergy Mme. ting aide Tm fad
that mal tasl i t t le pradi I Lti l i ty  Asa trarwor tation fW aid thadae wil l  rave a neglig ible ir rpad on au rations
addiction to dl, goal- f ired pane' sore of t ie mos pdlUirg ford energy available, par tia lar ly what oonpared
to  rauwable  a la 'gy  a l ta ia t ivess id i  aswird ,  mar  a id  geothanal  p a .

Dirty Fatwa. Dirty Air -
Pollution from Coal-Hred Rlvwa
Coal-fired pcwa plaits apply roLey 50 per-

cert of tie ration-sdectridty,1 bu: produce a
disproportionate stare cf electric Ltility-raated
air pollution In fad, coal plartsarit approxi-
netdy 87 paced of total Ltility-rdated ritro-
gen oxide (NOx) pollution, 94 percent of Ltility-
related alfu' dioxide (32) pollution aid 98
paced of all Ltility-rdated rrercuy pollUtion
(see Fugue 1).2 Eienwhai ccnpared arcs eco-
mnic sectors coal plaits ra in tie angle larg-
ed educe of aifLr dioxide, nectary and air
toxic arisdcrsand tie second larger sauce of
ritrcgal oxide pollLtion2~s Moreover, once arit-
ted, these polldarts conbire to form "secondary
pcllUartS such as chore aM particulate rratta
tl'at pos: an equally agrificart threat to pLblie
health While it isirrpoSble to precisely qlan-
tify, tie cortribdion to czcre and partiaiate
Nada pollution from coal-fired power is Ln-
domtedly very large.

Egue 1. Coal Hart E1i$orsd NOx, Maury aid 3 ) 2

NOx a d Ozor e  Mi l l i on
Coal-fired power plartsare tie second larger muse ¢>f NOx pdlLtion after automobiles prodLdrg 18 peat Qf
total U.S NOX a1i9ors2 TM Health effeasof NOx exposure large from eye, ms aid that irr itation at low Iervds
of exposure to giomsdanage to tie tis rd tie poppa rwiratory trod, fILed bLind-Lp in tie lugs aid death at
high exposure levds4 In addition to tM advae dfedsof direct exposure, NOx eriSorsfrom goal plaits also pose
a  vey  r io ts  r ee l th  r id  asozore prearmrs

Ozone pillion, aim known assnog, informed what NOx rwdswith vdatjle organic conpomnds (V0C9 in tM pres
ave of sr ligI't. With an edirrated ore-tlird of tie U.S population Iivirg in areaswith uhealtlfd leveled ozore,5 it
sore of r te rations nos peva éve air  pdlntar ts Snag Isa powafU r w i r a t o r y  i r r i t a n t  f i t  a n lm an  a r r ay  d
reelth problem At low levdsd exposure, ozom n L& colgr irg, wheairg, awortresd breath aid does pain At
Iigrer  conoatratiors breatl irg ozone Mn lead to mare siomseffeds irdLdirg lug has barrage, reduced lug

pa r ty , asrma exacerbation, aswdl asirueasd r id d hospitalization for a9hTa, bronchitis aid other d o r i c r e
oratory  d iea$6 mom gold ia  danondrate  that ozone expose a im my lead to  praratue deaths

Physicians for Social
Responsibility

1875 Connecticut Ave NW. Suite 1012
Washington, DC 20009

www.psr.org
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Health Effect Incidence
Premature Death 23, 600

Heart Attacks 38,200

Asthma Attacks 554,000

Hospital Admissions 21,850
Emergency Room Visits 26,000
Lost Work days 3,186,000

l

Particulate Malta
Particulate natter is r1el118ps me mos ham fu pdluart produced by goal-fired Power plaits While particulate rmt-
ta isrdeased directly from snomaad<sto mm expat, a num greats amount of particle pdluion informed from
atmowreric readiorsd $2 aid NOx. Astra mum of  :early 60 paoat d uh mtiorrstdal son a1i$om2 coal
oorrblSion sore of the Moe §grifimrt c0rtribLtors to particulate
pdlUion in the U.S Aanrdirg to tie Aneri n Lug Amdation,
genre ten 93 n'illion Arreriwrslive in areaswhere they are ex-
posed to uhealtlffu §1ort-tam Ietvdsof particulate natter and
rare Tran 54 million people live in regiorswith rarrrfU year~roLnd
lesvelsof particulate rratter.5 Irl9lirg particulate rratta Mn reals a
wide large of advent health effeda indldirg alma attad<s lulg
rise damage, Sroke, l'Bart attar aid prerretue deaths 'The pLb-
lic reelth baden of particle pdlUion is Saggerirg, a recap dmdy
eiineted that particulate n'atter from goal plartsis rworé ble for
reamly 24,000 deaths eadw y r (Se HgLre 2).9 Hgue 2. Health lrrpactsd Coal Plarl

particle Fbllulion

Air Toxics any Mean(
BJHHQ coal also produces niilionsorf pomdsor toxic air eris éors eadfi year, making coal-fired power plans tre
largo sauce of air toxics in tie U.S In Bam snake Sack tests coal plantswae food to ideas 67 diffaawt air
toxics rrary of whim are known a probable man cardnogews aid rardoxirstrat can Mm brain devvdopmeert
aid irr itate tie reqairatory s/§8n*° Among tie array or air  toxics mitted by coal plants, rrerary istle pdlltart of
greater oonoan In 2005, coal plantswae responsible for rare ten as perot of ail r rerary air  ar is éonsa

After rrerary is rdeamd to rte air, it is deported in bodies water whee it is corwated to marylrreury (an or-
gar ic form) that acanUates in fide Risa Hnursare exposed to nerqry pr ir rar iiy trough the colanption d con-
tanirated fish M9MyrrHa.ry-s rarotoxic effedsare partialar ly ttreatairg to Ada! aid d' i ld devvaopmat. Fetal
exposure via the plaoata n wm matai retardation aid brain damage, while oortirued exposure in early dild-
hood Mn resit in learning disbilitiesard agitation deficit aisordesw Approxirratdy om in ex wcr ra l  d  d i ldbear -
i rg age m u rave msfe leveled r reury  in  t l ér  b lood a id i t  isedinated t in t  baweew 300,000 a id 600,000 d i l -
dren are at eriois r iSk of severe reirdogimi aid devdopmertal itvpairmat from manly exposure eadwyear.12
Thigh r rercuy po8tre greater  ti ' reat to diidraw, rwardw Slowstl 'at Maury encpoare nay increase the r id M
oororaiy heart disease among new

Coed Pole m i  G c b d  W a n i n g
In addition to tie a10rm0tsquartity of criteria pdlmtarts produced by Mai oonblsion, coal-fired power plaits are
also a sgr ificart s0u°oe of mum dioxide or iSons In fad, p a i t Ar  aergy produced, coal istle Moe www in-
tene ela'gy souse, producing approximatdy 40 perot d total u.s carbon dioxide pollLtion13 Wlile the carbon
dioxide oriSons produced by coal-fired palm' plans rave m known direct dodson rumen health, Frey are a vey
sgr ifican oortr ibnta to global wamirg ---wlidl ital poeesore of Tm greater th'eatsto public health intl 'e log
tam Global warrr irg is already laving a oor édaable impact world wide; tie world Health Orgarization edirrates
tl'at approximertdy 150,000 deaths anally Mn be attr ibuted to donate d1arge.14 lrdeasd heat-rdated illresand
death flooding, drolglt aid rare peg and rate' baredisaae are among tie may health coreeqienoesescpeded
in a warner world.
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